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(57) ABSTRACT

A method of manufacturing a printed circuit board including
embedded capacitors, composed of a polymer condenser
laminate including a plurality of polymer condenser layers,
cach of which has a polymer sheet and a conductor pattern
formed on the polymer sheet, and a via hole for interlayer
connection therethrough, and a circuit layer formed on either
surface or both surfaces of the polymer condenser laminate
and having a circuit pattern and a via hole for interlayer
connection therethrough. The printed circuit board manufac-
tured by the method of the current invention has higher
capacitance density per unit area than conventional embed-
ded capacitor printed circuit boards, whereby capacitors hav-
Ing various capacitance values, such as multilayered ceramic
capacitors having high capacitance, can be embedded 1n the
printed circuit board, instead of being mounted thereon.
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METHOD OF MANUFACTURING PRINTED
CIRCUIT BOARD INCLUDING EMBEDDED
CAPACITORS

CROSS-REFERENCE 1O PRIOR APPLICATION

This application 1s a Divisional of U.S. patent application

Ser. No. 11/031,508, filed Jan. 6, 2005, 1ssued as U.S. Pat. No.
7,186,919 on Mar. 6, 2007/, which claims priority under 35
U.S.C. §119 to Korean Patent Application Nos. 2004-64291
filed on Aug. 16, 2004 and 2004-104210 filed Dec. 10, 2004.
The content of the applications are incorporated herein by
reference 1n their entireties.

INCORPORATION BY REFERENC

L1

The present application claims priority under 35 U.S.C.
§119 to Korean Patent Application Nos. 2004-64291 filed on
Aug. 16, 2004 and 2004-104210 filed Dec. 10, 2004. The
content of the applications are incorporated herein by refer-
ence 1n their entireties.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a printed circuit
board (PCB) 1n which a condenser laminate or a capacitor 1s
embedded. More specifically, the present invention relates to
a PCB 1ncluding embedded polymer condenser laminates,
which 1s capable of manifesting higher capacitance density
per unit area than conventional PCBs including embedded
capacitors, so that capacitors having various capacitance val-
ues, for example, multilayered ceramic capacitors (MLCCs)
having high capacitance, can be embedded 1n the PCB,
instead of being mounted on the PCB; and a method of manu-
facturing the same.

2. Description of the Related Art

In general, capacitors store energy 1n the form of an electric
field. When a DC voltage source 1s applied to a capacitor, the
capacitor 1s charged but the current tlow stops. On the other
hand, 11 an AC voltage source 1s connected to a capacitor, the
current flows through the capacitor depending on the fre-
quency of the applied AC signal and the value of the capacitor
while the capacitor 1s charged and discharged.

Thus, the capacitor having the above properties acts as a
passive component essential for use 1n a variety of purposes,
for example, coupling and decoupling, filters, impedance
matching, charge pumps and demodulation in electric and
clectronic circuits, such as digital circuits, analog circuits and
high frequency circuits. Further, the capacitors, which are
manufactured 1n various forms, such as chips or discs, have
been used 1n the state of being mounted on PCBs.

However, mimaturization and complication of the elec-
tronic devices lead to reducing the areas for mounting the
passive components on the PCB. Also, while frequencies
become higher in accordance with high speed electronic
devices, parasitic impedance 1s generated by the conductor,
solder, etc., between the passive component and the IC, thus
causing several problems. To solve the problems, various
attempts have been made to embed the capacitor in the PCB,
mainly led by the manufacturers of PCBs and electric and
clectronic components.

Although discrete chip resistors or discrete chip capacitors
have long since been mounted on PCBs, PCBs including
embedded passive components such as resistors or capacitors
have only been recently developed.
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In techniques of manufacturing PCBs including embedded
passive components, passive components such as resistors or
capacitors are provided in PCBs using novel materials and
processes, to substitute for conventional chip resistors and
chip capacitors. That 1s, the PCB including embedded passive
components means that the passive component, for example,
capacitor, 1s embedded in the inner layer of the PCB. Regard-
less of the s1ze of the PCB itself, 11 the capacitor as the passive
component 1s mncorporated in the PCB, this 1s called an
‘embedded capacitor’. Such a substrate 1s referred to as an
embedded capacitor PCB. The major characteristic of the
embedded capacitor PCB 1s that the capacitor 1s intrinsically

provided 1n the PCB without the need to mount the capacitor
on the PCB.

FIGS. 1a to 1e show a conventional process of manufac-
turing a PCB 1ncluding embedded polymer film type capaci-
tors, 1n which a polymer capacitor paste 1s applied on a
substrate and then hot dried (or cured), to realize the PCB
including the embedded polymer film type capacitor.

In a first step, a copper fo1l layer of an 1inner layer 41 of the
PCB comprising a FR-4 reinforced base sheet 42 1s coated
with a dry film, followed by being exposed and developed.
Then, the copper foi1l layer 1s etched to form anodic copper
foils 44a and 44b, cathodic copper foils 43a and 435, and
spaces therebetween (FIG. 1a).

In a second step, capacitor pastes 45q and 456 composed of
a polymer that contains ceramic powder having a high dielec-
tric constant are applied on the cathodic copper foils 43a and
43H by a screen printing process, and then dried or cured
(FIG. 1b). Herein, the screen printing 1s performed by apply-
ing a media such as 1nk on a stencil screen using a squeeze,
thereby transierring a pattern to a substrate.

At this step, the spaces between the anodic copper foils 44a
and 445 and the cathodic copper foils 43a and 435 are covered
with the capacitor pastes 45aq and 45b.

In a third step, a conductive paste including silver or copper
1s formed 1nto anodes 46a and 465 using a screen printing
process, and dried or cured (FIG. 1¢).

In a fourth step, the capacitor layer subjected to first to third
steps of the inner layer 41 of the PCB 1s mnserted between

isulating layers 47a and 475, followed by being laminated
(FIG. 14d).

In a fifth step, a through hole and laser blind via holes 494
and 495 are formed through the laminate, whereby the capaci-
tor present 1n the mnner layer of the PCB is connected to
positive terminals 51a and 515 and negative terminals 50a
and 506 of IC chips 52a and 525 mounted outside the PCB,

thus acting as an embedded capacitor (FIG. 1e).

Likewise, there are disclosed methods of manufacturing
the embedded discrete type capacitor by coating the PCB
with a ceramic {filled photosensitive resin, which have been
patented by Motorola Co. Ltd., USA. The above method
comprises applying the photosensitive resin containing
ceramic powder on the substrate, laminating copper foil on
the resin layer to form upper electrodes and lower electrodes,
forming a circuit pattern, and then etching the photosensitive
resin, to realize the discrete capacitor.

Further, there are proposed methods of fabricating the
embedded capacitor by separately including a dielectric layer
having capacitance properties in the inner layer of the PCB, so
as to be used instead of a decoupling capacitor mounted on the
PCB, which have been patented by Sanmina Co. Ltd., USA.
In this method, the dielectric layer comprising power elec-
trodes and ground electrodes 1s incorporated in the inner layer
of the PCB, to obtain a power distributed decoupling capaci-
tor.
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Various processes are under study to achieve the above
techniques, in which methods of embodying each process
vary.

In this regard, U.S. Pat. No. 5,079,069 granted to Howard
et al. discloses a capacitor laminate for use 1n capacitive
printed circuit boards and methods of manufacture, 1n which
the concept of ‘borrowed capacitor’ 1s used, to manufacture
the PCB comprising the laminated capacitor as a structurally
rigid assembly formed of sheets of conductive material and an
intermediate sheet of dielectric material, which 1s 1n operative
connection with a large number of devices.

Also, U.S. Pat. No. 5,010,641 granted to Sisler et al. dis-

closes a method of making a multilayer printed circuit board
to eliminate the need for the by-pass capacitor by providing,
one or more fully cured power-ground plane sandwich com-
ponents which are laminated together with other partially
cured component layers of the board and circuit pattern-
formed components.

In the embedded capacitor PCBs according to the conven-
tional techniques, the chip type capacitor 1s embedded in the
portion of the PCB, or the singular sheet type dielectric layer
1s 1nserted between the layers constituting the PCB.

However, the embedded capacitor PCBs manufactured by
the above techniques have capacitance density of 0.5 to 3 nF
per inch, which 1s an 1nsufficient value to completely embed
the capacitor 1n the PCB. Moreover, limitations are imposed
on reduction of the mounting area of the passive component.

Theretfore, there are required novel techniques of embed-
ding high density capacitors, such as MLCCs, which are
mounted on the PCB but not embedded therein at present, in
the PCBs, by realizing higher capacitance density per unit
area than conventional embedded capacitor PCBs.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keeping
in mind the above problems occurring 1n the related art, and
an object of the present invention 1s to provide a PCB includ-
ing embedded capacitors in which a dielectric laminate 1s
incorporated, and a method of manufacturing the same.

Another object of the present invention 1s to provide a PCB
including embedded capacitors which exhibits higher capaci-
tance density than conventional embedded capacitor PCBs,
and a method of manufacturing the same.

Still another object of the present invention 1s to provide a
PCB including embedded capacitors in which an area for
mounting passive components 1s drastically reduced, and a
method of manufacturing the same.

A Turther object of the present mvention 1s to provide a
PCB including embedded capacitors in which the capacitor
can be desirably designed so that various capacitance values
can be realized in a PCB having limited thickness, and a
method of manufacturing the same.

In order to accomplish the above objects, according to a
first aspect of the present invention, a method of manufactur-
ing a PCB including embedded capacitors 1s provided, the
method comprising forming a polymer condenser laminate
including a plurality of polymer condenser layers, each of
which has a polymer sheet having a high dielectric constant
and a conductor pattern formed on the polymer sheet; form-
ing a via hole for interlayer connection through a double sided
CCL and a circuit pattern on the double sided CCL, to prepare
a patterned CCL; layering the patterned CCL on either sur-
face of the polymer condenser laminate; and forming a via
hole through the polymer condenser laminate and a circuit
pattern on the polymer condenser laminate.
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According to a second aspect of the present invention, a
method of manufacturing a PCB including embedded capaci-
tors 1s provided, the method comprising forming a polymer
condenser laminate including a plurality of polymer con-
denser layers, each of which has a polymer sheet having a
high dielectric constant and a conductor pattern formed on the
polymer sheet; forming a via hole through the polymer con-
denser laminate; filling the via hole by plating and forming a
circuit pattern; forming a via hole through a double sided
CCL and a circuit pattern on the double sided CCL, to prepare
a patterned CCL; layering an insulating layer on either sur-
face or both surfaces of the polymer condenser laminate;
layering the patterned CCL on the msulating layer; forming a
via hole for interlayer electrical connection through the PCB;
and filling the via hole by plating and forming a circuit pattern
on the PCB.

Further, a PCB including embedded capacitors 1s provided,
comprising a polymer condenser laminate including a plural-
ity of polymer condenser layers, each of which has a polymer
sheet and a conductor pattern formed on the polymer sheet,
and a via hole for mterlayer connection therethrough; and a
circuit pattern layer formed on either surface or both surfaces
of the polymer condenser laminate, and having a circuit pat-
tern and a via hole for iterlayer connection therethrough.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages o the
present mvention will be more clearly understood from the
following detailed description taken in conjunction with the
accompanying drawings, in which:

FIGS. 1a to 1e are views showing a conventional process of
manufacturing a PCB including embedded polymer film type
capacitors;

FIGS. 2, 3a,3b, 4, and 5a to 5d are views showing a process
of manufacturing a PCB including embedded capacitors,
according to an embodiment of the present invention;

FIGS. 6a to 6g are views showing a process of manufac-
turing a PCB including embedded capacitors, according to
another embodiment of the present invention;

FIGS. 7a to 7d are views showing a process of manufac-
turing a PCB including embedded capacitors, according to a
turther embodiment of the present invention; and

FIGS. 8a and 85 are views showing a process ol manufac-
turing a PCB 1including embedded capacitors, according to
another embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinatter, a detailed description will be given of the
present invention, with reference to the appended drawings.

FIGS. 2, 3a, 35, 4, and 5a to 5d show a process of manu-
facturing a PCB including embedded capacitors, according to
an embodiment of the present invention.

As shown 1n FIG. 2, a conductor 23, such as aluminum or
copper, 1s patterned 1nto a predetermined pattern on a wide
flat polymer sheet 22 having a high dielectric constant, to
form a polymer condenser layer 21.

The patterning method of the conductor 23 includes, for
example, a dry process such as sputtering, and a wet process
such as screen printing.

In FIG. 3a, a first polymer condenser layer 21aq having a
first conductor pattern 23a and a second polymer condenser
layer 2156 having a second conductor pattern 235 are aligned
and then laminated together. As 1s apparent from FIG. 3a, the
first and second conductor patterns 23a and 235 of the first
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and second condenser layers 21a and 215, respectively, are
positioned to be relatively shifted with respect to each other,
therefore resulting 1n a laminated capacitor form. Although
the conductor patterns 23a and 235 shown in FIG. 3a are
shifted to the left and right, they may be shifted up or down or
in predetermined directions.

Alternatively, the first conductor pattern 23a, the second
polymer sheet 225, and the second conductor pattern 235, in
order, may be layered on the first polymer sheet 22a.

Further, although the layering process using the two poly-
mer condenser layers 21a and 215 1s illustrated 1n FIG. 3a, the
number of polymer condenser layers to be laminated may be
appropriately controlled depending on required capacitance.

More specifically, capacitance varies with the area and
thickness of the capacitor, and 1s calculated by Equation 1,
below:

A Equation 1
C = EFED(E]

Wherein, €, 1s a dielectric constant of a dielectric material,
and &, is a constant having a value of 8.855x107%, and A is a
surface area of a dielectric material, and D 1s a thickness of a
dielectric material. That 1s, to realize the capacitor having
high capacitance, the dielectric material should have a high
dielectric constant. Also, as the thickness of the dielectric
material 1s reduced and the surface area thereof 1s increased,
the capacitor having higher capacitance can be obtained. IT
the number of polymer condenser layers to be laminated
increases, the surface area of the dielectric material increases,
and thus, the capacitance increases. Meanwhile, 1f the number
of polymer condenser layers to be laminated decreases, a
capacitor having low capacitance 1s obtained. Thus, in the
present invention, the number of polymer condenser layers 1s
adjusted to determine the capacitance of the capacitor embed-
ded in the PCB.

FIG. 3b shows a cross-section of a polymer condenser
laminate 31 having a plurality of flat polymer condenser
layers. The polymer condenser laminate 31 resulting from
lamination of the plurality of polymer condenser layers has a
structure of the conductors 33 having a predetermined pattern
inserted between the polymer sheets 32 having a high dielec-
tric constant.

In FIG. 4, via holes 44 are formed at predetermined posi-
tions on a CCL substrate comprising an FR-4 reinforced base
sheet 42 and copper fo1l layers on both surfaces thereotf, by a
laser drilling process or a mechanical drilling process, and
then filled by a plating process. Then, dry film 1s applied on
both surfaces of the CCL substrate, followed by being
exposed and developed. Subsequently, the copper fo1l layer 1s

ctched to form a circuit pattern 43, thereby preparing a pat-
terned CCL 41.

The circuit pattern 43 may be formed by any one process
selected from among an etching process, a plating process
and combinations thereof. Further, in addition to the FR-4
reinforced base sheet as the CCL substrate, any CCL sub-
strate may be used so long as 1t includes a material appropriate
tor end uses of the PCB.

In FIG. 54, the polymer condenser laminate 31 of FIG. 35
1s layered on the patterned CCL 41.

In FIG. 5b, via holes 34 for interlayer connection are
formed through the polymer condenser laminate 31, and are
filled by a plating process or filler. Then, on the polymer
condenser laminate 31, a copper foil layer 1s formed by a
plating process, and then coated with a dry film, followed by
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being exposed and developed. Subsequently, the copper foil
layer 1s etched to form a circuit pattern 35. The circuit pattern
35 may be formed by any one process selected from among an
etching process, a plating process and combinations thereof.

In FIG. 5¢, on the polymer condenser laminate 31, a single
sided CCL substrate 51 including an insulating layer 52 and a
copper foil layer 33, for example, RCC (Resin Coated Cop-
per), 1s layered.

In FIG. 5d, via holes 54 are formed through the CCL
substrate 31, after which the copper foil layer of the CCL
substrate 51 1s coated with a dry film, followed by being
exposed and developed. Then, the copper foil layer 1s etched,
to form a desired circuit pattern 53.

As shown 1n FIG. 5d, the PCB including embedded con-
densers according to the above embodiment of the present
invention has therein the polymer condenser laminate 31
composed ol a dielectric material having a high dielectric
constant.

FIGS. 6a to 6f show a process of manufacturing a PCB
including embedded capacitors, according to another
embodiment of the present invention.

In FIG. 6a, via holes 34 are drilled at predetermined posi-
tions on the polymer condenser laminate 31 obtained by the
process shown FIGS. 2, 3q and 3b. As such, 1t 1s preferable
that a laser drilling process be performed.

In FIG. 6b, a photosensitive film 1s laminated on both
surfaces of the polymer condenser laminate 31, after which a
mask having a predetermined pattern 1s placed on the photo-
sensitive film, followed by being exposed, to form a film
pattern. Then, the film pattern 1s subjected to electroless plat-
ing and electroplating, to obtain a circuit pattern 61. At the
same time as the circuit pattern 61 1s formed, the via holes 34
are filled by plating.

While the polymer condenser laminate 31 1s formed as
mentioned above, patterned CCLs 62a and 625 having circuit
patterns 63a and 635, respectively, are prepared as 1n FIG. 6c¢.
The patterned CCLs 62a and 625 can be obtained by forming
aresist pattern for etching on both surfaces of CCLs, followed
by being etched, or forming a resist pattern for plating
thereon, followed by being plated, in which the CCLs include
insulating layers 64a and 645 and copper foil layers formed
on both surfaces thereot, respectively.

In FIG. 64, insulating layers for interlayer insulation, for
example, prepregs 65aq and 655, are placed on both surfaces of
the polymer condenser laminate 31 having via holes 34 as in
FIG. 65, after which the patterned CCLs 62a and 6256 are laid
on the insulating layers 65a and 655, followed by being
compressed together.

In FIG. 6e, through holes 66a and 665 are formed to elec-
trically connect the circuit patterns 63a and 635 of the pat-
terned CCLs 62a and 625 and the circuit patterns 61 formed
on the polymer condenser laminate 31. Then, the through
holes 66a and 665 are filled with a conductive matenal by a
plating process.

In FIG. 6f, to layer a further circuit pattern layer, an insu-
lating layer for interlayer msulation, for example, a prepreg,
65¢, and a patterned CCL 62c¢ are sequentially superimposed
on a lower surface of the substrate shown 1n FIG. 6e, followed
by being compressed. The patterned CCL 62¢ includes an
isulating layer 64¢ and circuit patterns 63¢ formed on both
surtaces thereof.

In FIG. 6g, through holes 66¢ are laser-drilled to electri-
cally connect the circuit patterns 63¢ on the additionally
layered CCL 62c¢ to the circuit patterns of the other layers.
Also, a through hole 67 which passes completely through the
substrate 1s laser-drilled. The through holes 66¢ and 67 are
filled with a conductive filler by a plating process.
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As shown 1 FIG. 6¢g, the PCB including embedded con-
densers according to the second embodiment of the present
invention has the polymer condenser laminate 31 composed
of a dielectric material having a high dielectric constant
therein.

Although the process of forming the circuit pattern layers
on both surfaces of the polymer condenser laminate 31 is
illustrated i FIGS. 6a to 6g, a further circuit pattern layer
may be formed on only one surface of the polymer condenser
laminate 31, or as many prepregs and circuit pattern layers as
necessary may be additionally formed by repeating the above
pProcess.

FIGS. 7a to 7d show a process of manufacturing a PCB
including embedded capacitors, according to a further
embodiment of the present invention.

As 1n the above embodiments, 1n FIG. 7a, conductor pat-
terns 73a and 735 made of aluminum or copper and having
predetermined patterns are formed on wide flat polymer
sheets 72a and 725 having high dielectric constants, respec-
tively, to prepare first and second polymer condenser layers
71a and 71b.

The conductor pattern may be formed by a dry process such
as sputtering, or a wet process such as screen printing.

The first and second polymer condenser layers 71a and 715
having first and second conductor patterns 73a and 735,
respectively, are aligned and then laminated together.

Alternatively, after the first conductor pattern 73a 1s
formed on the first polymer sheet 72a, the second polymer
sheet 7256 1s layered on the first conductor pattern 734, and
then, the conductor pattern shifted with respect to the first
conductor pattern 73a of the first polymer condenser layer
71a may be formed on the second polymer sheet 725. In this
way, a desired polymer condenser laminate 1s obtained.

As 1s apparent from FIG. 7a, it can be shown that the
predetermined portion of the first conductor pattern 73a of the
first polymer condenser layer 71a 1s omitted in the second
conductor pattern 735 of the second polymer condenser layer
710 when the first polymer condenser layer 71a 1s compared
with the second polymer condenser layer 715.

The first and second polymer condenser layers 71a and 715
shown 1 FIG. 7a are relatively shifted with respect to each
other and multilayered, thereby obtaining a polymer con-
denser laminate 71 having a cross-section shown 1n FIG. 75.
That 1s, a portion 75 of the polymer condenser laminate 71
shows the conductor pattern uniformly distributed 1n a thick-
ness direction of the polymer condenser laminate 71, while
the other portion 76 of the polymer condenser laminate 71
shows the conductor pattern partially distributed 1n a thick-
ness direction of the polymer condenser sheet 71.

Subsequently, via holes 74 are drilled as shown 1n FIG. 7c.
In F1G. 7d, the via holes 74 are filled by a plating process, and,
simultaneously, a circuit pattern 77 1s formed. Then, CCLs
having circuit patterns and insulating layers are sequentially
layered on both surfaces of the polymer condenser laminate
71 shown 1n FIG. 7d, and the PCB including embedded
capacitors thereby manufactured.

In this way, capacitors are diversely designed so that vari-
ous capacitance values can be realized 1n the polymer con-
denser laminate 71 having a limited thickness.

Specifically, capacitance of the capacitor increases in pro-
portion to the area of electrodes of the capacitor, according to
Equation 1. In the polymer condenser laminate according to
the present invention, a flat type capacitor 1s provided 1n a
folded shape. Thus, if the number of polymer condenser
layers increases, the same effect as enlarging the area of
clectrodes of the flat type capacitor can be manifested,
thereby increasing the capacitance value.
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In FIG. 7b, the portion 75 requiring high capacitance
includes the larger number of polymer condenser layers hav-
ing conductor patterns, to which electrodes are connected, to
realize the capacitor having high capacitance. On the other
hand, the other portion 76 requiring low capacitance has
tewer layers having conductor patterns, to obtain the capaci-
tor having low capacitance.

By adjusting the area of the conductor pattern of the poly-
mer condenser laminate, the capacitor portion requiring high
capacitance 1s designed to increase the area of the conductor
pattern, while the capacitor portion requiring low capacitance
1s designed to decrease the area of the conductor pattern.
Thereby, the capacitors having desired values can be vari-
ously designed in the polymer condenser laminate having
limited thickness and area.

FIGS. 8a and 85 show cross-sections of a polymer con-
denser laminate according to another embodiment of the
present invention.

After the polymer condenser layers formed as in FIG. 7a
are multilayered, a through hole 84 1s formed through a por-
tion having a conductor pattern distributed uniformly 1n a
thickness direction of the substrate, and blind via holes 85 and
85" are formed through a portion having a conductor pattern
distributed 1n part to realize a capacitor having low capaci-
tance, as shown 1 FIG. 8a. The through hole 84 1s formed by
a laser drilling process, while the blind via holes 85 and 85' are
formed by appropriately controlling the intensity of the laser
according to the desired depth.

In FI1G. 8b, the holes 84, 85 and 85' are filled by a plating
process, and a circuit pattern 86 i1s formed on the polymer
condenser laminate 81.

Then, as 1n the above embodiments, CCLs having circuit
patterns and insulating layers are sequentially layered on both
surfaces of the polymer condenser laminate 81 shown 1n FIG.
8b, thereby obtaining a PCB including embedded capacitors.

As described above, the present invention provides a PCB
including embedded capacitors, and a method of manufactur-
ing the same. According to the PCB and the manufacturing
method thereol of the present invention, the PCB of the
present 1nvention has higher capacitance density (100
nF/mm~ or more), compared to conventional PCBs including
embedded capacitors. Thus, the capacitors having high
capacitance, which have previously been mounted on the
electronic circuit board, can be formed therein.

According to the PCB and the manufacturing method
thereol of the present mvention, the mounting area of the
passive components on the PCB can be drastically decreased,
and also, capacitance of the capacitor can be controlled by the
number of polymer layers, as well as areas of the polymer
layer and the electrode layer, compared to conventional meth-
ods. Thus, reliable capacitors can be variously designed.

According to the PCB and the manufacturing method
thereof of the present invention, the capacitors having various
capacitance values can be embedded 1n the PCB having lim-

ited thickness.

According to the PCB and the manufacturing method
thereof of the present invention, the generation of parasitic
inductance between capacitors and chips as in conventional
embedded capacitor PCBs can be reduced, thereby minimiz-
ing errors and deterioration of signals 1n high speed ICs.

Although the preferred embodiments of the present inven-
tion have been disclosed for illustrative purposes, those
skilled 1n the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed 1n the
accompanying claims.
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What 1s claimed 1s:
1. A method of manufacturing a printed circuit board
including embedded capacitors, comprising the steps of:
forming a polymer condenser laminate by laminating a
plurality of condenser layers together, each layer of said
plurality of condenser layers consisting of a polymer
sheet and a conductor pattern formed thereon, the poly-
mer sheet and the conductor pattern are formed alterna-
tively 1n the polymer condenser laminate;
forming a via hole for interlayer connection through a
double sided copper clad laminate and a circuit pattern
on the double sided copper clad laminate, to prepare a
patterned copper clad laminate;
layering the patterned copper clad laminate on either sur-
face of the polymer condenser laminate; and
forming a via hole through the polymer condenser laminate
and a circuit pattern on the polymer condenser laminate.
2. The method as set forth 1n claim 1, wherein the forming
of the polymer condenser laminate comprises the steps of:
forming a first conductor pattern on a first polymer sheet;
layering a second polymer sheet on the first conductor
pattern; and
forming a second conductor pattern on the second polymer
sheet.
3. The method as set forth 1n claim 1, wherein the forming
ol the polymer condenser laminate comprises the steps of:
preparing a first polymer condenser layer having a first
conductor pattern;
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preparing a second polymer condenser layer having a sec-

ond conductor pattern; and

layering the second polymer condenser layer on the first

polymer condenser layer.

4. The method as set forth in claim 1, wherein the forming
of the via hole through the polymer condenser laminate and
the circuit pattern on the polymer condenser laminate com-
prises the steps of:

forming the via hole at a predetermined position on the

polymer condenser laminate;

filling the via hole of the polymer condenser laminate with

a conductive material; and

forming the circuit pattern on the polymer condenser lami-

nate.

filling the via hole of the polymer condenser laminate with

a conductive material; and

forming the circuit pattern on the polymer condenser lami-

nate.

5. The method as set forth in claim 1, further comprising

20 the steps of:

layering a predetermined number of single sided copper
clad laminates on one surface or both surfaces of the
printed circuit board; and

forming a via hole through the layered copper clad lami-
nate and a circuit pattern on the layered copper clad
laminate.
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